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Hybrid  Organic/Inorganic  Blends 
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the  POSS  molecules  for  TEM  studies 


Why  Use  Blendables? 

Easier  to  tailor  the  organic  side  groups  of 


without  requiring  expensive  replacement  of 
processing  equipment 


POSS  =  Polyhedral  Oligomeric  Silsesquioxane 

General  Synthesis 
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=  cyclopentyl  R  =  cyclopentyl 


POSS  =  Polyhedral  Oligomeric  Silsesquioxane 

General  Synthesis 


Phenethyl  POSS 


Preparation  of  Stvrene-POSS  Blends 
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Blend  2-5  Minutes 
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TEM  image  clearly  shows  formation  of  immiscible  POSS 
crystallites  (20-50K  molecules) 


POSS  Blends  -  Crystal  Formation 


TEM  image  clearly  shows  immiscibility  in  polymer  system 


POSS  Blends  -  Increased  Solubility 


TEM  image  shows  significant  decrease  in  size  of  crystallites 


Grey  domains  represent  miscible  POSS/polystyrene 
Black  dots  are  POSS  crystallites  (<100  POSS  molecules) 
30%  increase  in  surface  hardness  of  the  material 


Demonstrated  Complete  Miscibility!! 

Grey  domains  represent  miscible  POSS/polystyrene 
Black  dots  are  POSS  crystallites  (<100  POSS  molecules 


Conclusions 

The  organic  side  groups  on  the  POSS 
molecule  are  extremely  important  in 
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silicas  with  the  side  groups  acting  as 
solubility  enhancers 
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